P2-l08 Social defeat stress induces hyperthermia through activation of thermoregulatory sympathetic premotor neurons in the medullary raphe region Takakazu Oka 1 , Battuvshin Lkhagvasuren 1 , Yoshiko Nakamura 2 , Kazuhiro Nakamura 2 1 Dep. of Psychosom Med., Grad. Sch. of Medical Sci., Kyushu Univ., Japan 2 Career-Path Promotion Unit for Young Life Scientists, Kyoto University, Kyoto, Japan Psychological stress-induced hyperthermia (PSH) is a fundamental autonomic response in mammals. However, the central neural circuitry underlying such a stress response is unknown. Here, we sought to identify sympathetic premotor neurons that mediate PSH by using a social defeat stress model. Rats exposed to a dominant resident conspecific (social defeat stress) developed a rapid increase in abdominal temperature up to 2.0 degC. In these rats, social defeat stress induced remarkable expression of Fos, a marker of neuronal activation, in the rostral medullary raphe region centered in the rostral raphe pallidus and adjacent raphe magnus nuclei. In this region, Fos expression was observed in a large population of neurons expressing vesicular glutamate transporter (VGLUT) 3, which are known as sympathetic premotor neurons controlling non-shivering thermogenesis in brown adipose tissue (BAT) and thermoregulatory constriction of skin blood vessels, and in a small population of tryptophan hydroxylase-positive, serotonergic neurons. Pretreatment with diazepam (4 mg/kg, i.p.), an anxiolytic agent, significantly reduced the hyperthermia and Fos expression. Antagonizing b3-adrenoreceptors, highly expressed in BAT, with SR59230A (5 mg/kg) also attenuated the social defeat stress-induced hyperthermia. However, indomethacin (5 mg/kg), a cyclooxygenase inhibitor, did not attenuate it. These results suggest that psychological stress signals activate VGLUT3-expressing medullary raphe sympathetic premotor neurons, which then drive hyperthermic effector responses including BAT thermogenesis through b3-adrenoreceptors. The present study was designed to examine possible roles of sympathetic nerve activity in increasing in mean level and variability of arterial pressure (Pa) observed after sino-aortic denervation (SAD) in rats. Wistar rats were chronically instrumented with bipolar electrode for measurements of renal (RSNA) and lumbar (LSNA) sympathetic nerve activity and a telemeter for measurement of arterial pressure. Following 3 days control period, rats were subjected to SAD, and then the responses of RSNA, LSNA, Pa, and HR were measured over 14 days thereafter. Behavioral observations were noted for 90 min once a day throughout the experimental period. To avoid movement-related changes in Pa, data obtained during sleep state were analyzed. SAD resulted in immediate increases in mean values of Pa, HR, RSNA, and LSNA and then reached peak values within 1 day after the SAD in sleep state; subsequently, mean values of those parameters decreased gradually and simultaneously and then they returned to the preoperative levels within 7 days after SAD. Standard deviations of Pa, RSNA and LSNA increased after SAD, while that of HR decreased due to SAD and then recovered gradually. There were significant positive linear relationships between mean levels of changes in Pa and RSNA, LSNA, and HR as well as between changes in standard deviation of Pa and RSNA and LSNA, while there observed a significant inverse linear relationship between changes in standard deviation of Pa and HR. These data suggest that central neural networks themselves may determine mean level of Pa via sympathetic regulation of peripheral vascular tone and HR and also that sympathetic outflows to the peripheral vasculatures may directly generate variability of Pa. In summary, the central neural networks, which are independent of arterial baroreceptor inputs, could also regulate the long-term mean level and variability of sympathetic nerve activity and thereby arterial pressure after SAD. Integrative Physiology, Nara Women's Univ., Nara, Japan
Psychological stress-induced hyperthermia (PSH) is a fundamental autonomic response in mammals. However, the central neural circuitry underlying such a stress response is unknown. Here, we sought to identify sympathetic premotor neurons that mediate PSH by using a social defeat stress model. Rats exposed to a dominant resident conspecific (social defeat stress) developed a rapid increase in abdominal temperature up to 2.0 degC. In these rats, social defeat stress induced remarkable expression of Fos, a marker of neuronal activation, in the rostral medullary raphe region centered in the rostral raphe pallidus and adjacent raphe magnus nuclei. In this region, Fos expression was observed in a large population of neurons expressing vesicular glutamate transporter (VGLUT) 3, which are known as sympathetic premotor neurons controlling non-shivering thermogenesis in brown adipose tissue (BAT) and thermoregulatory constriction of skin blood vessels, and in a small population of tryptophan hydroxylase-positive, serotonergic neurons. Pretreatment with diazepam (4 mg/kg, i.p.), an anxiolytic agent, significantly reduced the hyperthermia and Fos expression. Antagonizing b3-adrenoreceptors, highly expressed in BAT, with SR59230A (5 mg/kg) also attenuated the social defeat stress-induced hyperthermia. However, indomethacin (5 mg/kg), a cyclooxygenase inhibitor, did not attenuate it. These results suggest that psychological stress signals activate VGLUT3-expressing medullary raphe sympathetic premotor neurons, which then drive hyperthermic effector responses including BAT thermogenesis through b3-adrenoreceptors. The present study was designed to examine possible roles of sympathetic nerve activity in increasing in mean level and variability of arterial pressure (Pa) observed after sino-aortic denervation (SAD) in rats. Wistar rats were chronically instrumented with bipolar electrode for measurements of renal (RSNA) and lumbar (LSNA) sympathetic nerve activity and a telemeter for measurement of arterial pressure. Following 3 days control period, rats were subjected to SAD, and then the responses of RSNA, LSNA, Pa, and HR were measured over 14 days thereafter. Behavioral observations were noted for 90 min once a day throughout the experimental period. To avoid movement-related changes in Pa, data obtained during sleep state were analyzed. SAD resulted in immediate increases in mean values of Pa, HR, RSNA, and LSNA and then reached peak values within 1 day after the SAD in sleep state; subsequently, mean values of those parameters decreased gradually and simultaneously and then they returned to the preoperative levels within 7 days after SAD. Standard deviations of Pa, RSNA and LSNA increased after SAD, while that of HR decreased due to SAD and then recovered gradually. There were significant positive linear relationships between mean levels of changes in Pa and RSNA, LSNA, and HR as well as between changes in standard deviation of Pa and RSNA and LSNA, while there observed a significant inverse linear relationship between changes in standard deviation of Pa and HR. These data suggest that central neural networks themselves may determine mean level of Pa via sympathetic regulation of peripheral vascular tone and HR and also that sympathetic outflows to the peripheral vasculatures may directly generate variability of Pa. In summary, the central neural networks, which are independent of arterial baroreceptor inputs, could also regulate the long-term mean level and variability of sympathetic nerve activity and thereby arterial pressure after SAD. Integrative Physiology, Nara Women's Univ., Nara, Japan
The purpose of the present study was to examine a potential role of sympathetic nerve activity in the cold-induced hypertension in rats. Wistar male rats were chronically instrumented with electrodes for measurements of renal (RSNA) and lumbar (LSNA) sympathetic nerve activity, and electrocardiogram, and abdominal temperature, and with catheters for measurement of systemic arterial pressure (Pa) and for administration of vasoactive drugs. At lease after 3 days recovery period, rats were exposed to cold temperature (10
• C) over 4 days period following the control period (24 • C). The baroreflex curve for RSNA, LSNA and heart rate (HR) was determined by changing systemic arterial pressure using rapid intravenous infusions of vasoactive drugs. Cold exposure increased Pa, LSNA and HR in a step manner and then returned to the control level after cessation of cold exposure. Baroreflex curves for LSNA and HR shifted to the right and upward in a step and reversible manner in response to the cold exposure relative to the control curves. In contrast, RSNA increased immediately after onset of the cold exposure and then it increased progressively throughout the 4 days cold exposure period. RSNA remained higher level after cessation of cold exposure. Baroreflex curve for RSNA shifted to the right after onset of the cold exposure and then it gradually expanded to upward with progressive increases in a response range. After cessation of cold exposure, baroreflex curve for RSNA shifted to leftward with keeping the significant increase in the response range. These results suggest the gradual vertical expansion of Pa-RSNA curve could well explain the progressive increase in RSNA during the cold exposure, which may offset RSNA at the higher level after cessation of cold exposure. Thus, it is concluded the gradual vertical expansion of Pa-RSNA curve may play a critical role in the sustained and progressive increase in RSNA and thus hypertension during cold exposure. He contrast bath is a method of treatment that alternately sinks the hand in the warm water and cold water. The blood vessel is shrunk by the contrast bath with enhancing. As a result, the one's circulation is improved and the exclusion of the waste matter is excluded. Moreover, it is said that the improvement and the edema of the cold constitution will be reduced, too. The cause having poor circulation is said to be the circulation imperfection of the capillary and cooperation imperfection of the autonomic nervous system. Then, this time the subjects with the cold constitution did the contrast bath for four weeks to improve the cold constitution. So I report the form change of the capillary after the contrast bath and an electrocardiographic reaction. The objects are 16 men and women with the cold constitution. The average age was 21.8 ± 2.1 years old. The state of blood vessel was measured by the capillary observation machine, Kekkan Bijin (Product made in a Atto Company Co., Ltd.), and four week contrast bath was done. Afterwards, the capillary was observed again by the Kekkan Bijin. The circulation of blood of capillary has been improved as a lot of objects. Moreover, I used fast Fourier transform for electrocardiogram and analyzed the shape of electrocardiogram. The switch of the sympathetic nerve and parasympathetic came to be cooperated easily during the contra bath time. It is said that the contrast bath is effective for the improvement of the cold constitution. It changes the modality of the capillary, so in general it is used to treat the chilblain and the reflection sympathetic nerve dystrophy (RSD). It is said that it leads to the disease prevention when the circulation of blood is normality. Therefore, I think that the contrast bath is effective for the promotion of health.
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